Maurer School of Law: Indiana University

Digital Repository @ Maurer Law
Articles by Maurer Faculty

Faculty Scholarship

9-2020

The Impact of an Interactive E-Learning Platform on Patient
Comprehension Regarding Infertility Treatment: A Randomized
Clinical Trial
Jody L. Madeira
Indiana University Maurer School of Law, jmadeira@indiana.edu

Ashley K. Barbour
Brody School of Medicine at East Carolina University Greenville

Abigail L. Bernard
University of North Carolina

Steven R. Lindheim
Wright State University

Linnea R. Goodman
University of North Carolina
Follow this and additional works at: https://www.repository.law.indiana.edu/facpub
Part of the Law Commons, and the Medicine and Health Sciences Commons

Recommended Citation
Madeira, Jody L.; Barbour, Ashley K.; Bernard, Abigail L.; Lindheim, Steven R.; and Goodman, Linnea R.,
"The Impact of an Interactive E-Learning Platform on Patient Comprehension Regarding Infertility
Treatment: A Randomized Clinical Trial" (2020). Articles by Maurer Faculty. 3047.
https://www.repository.law.indiana.edu/facpub/3047

This Article is brought to you for free and open access by
the Faculty Scholarship at Digital Repository @ Maurer
Law. It has been accepted for inclusion in Articles by
Maurer Faculty by an authorized administrator of Digital
Repository @ Maurer Law. For more information, please
contact rvaughan@indiana.edu.

CONCLUSIONS: In a large subset of patients presenting to a single institution for fertility assessment at a single lab, semen volume and sperm
morphology significantly worsened over more than two decades. The etiologies and driving forces changing semen parameters over time remains to
be determined.
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VIDEO VISITS ALLOW FOR MANAGEMENT OF
MALE INFERTILITY ACROSS A BROAD SPECTRUM
OF DIAGNOSES. Juan J. Andino, MD, MBA, Alex Zhu,
DO, Stephanie Daignault-Newton, MS, Chad Ellimoottil,
MD, MS, James M. Dupree, IV, MD, MPH. Michigan Medicine Ann Arbor,
MI.
OBJECTIVE: While the COVID-19 pandemic has resulted in a rapid
expansion of telehealth services, it remains unknown how video visits, a
form of telehealth, can be used to treat male infertility. We sought to evaluate
what infertility diagnoses were see and how they were managed through telehealth. Herein we summarize a single institution’s experience with video
visits for male infertility prior to COVID-19.
DESIGN: Retrospective case series of patients with male infertility
managed via video visits.
MATERIALS AND METHODS: We identified video visits completed at
our institution between August 21, 2017 and March 17, 2020 for male infertility. All men had a previous in-person examination. We collected patient demographic and referral information, grouped primary diagnoses, categorize
what management steps were taken, and determined whether in-person examinations were needed within 90 days.
RESULTS: 70 video visits were completed by 56 men. The median age
was 36 years (interquartile range 32 - 40), 78.5% were white, and most patients were referred by their primary care provider or their partner’s reproductive endocrinologist (47% and 33%, respectively). Most men were diagnosed
with endocrinologic (29%) or anatomic (21%) contributors to infertility. See
Table1A for full diagnostic categories.
73% of video visits involved reviewing results such as semen analysis and
hormonal testing. 30% of visits involved counseling for assistive reproductive technologies (ART) and, in 25% of visits, hormonally active medications
were prescribed. See Table1B for all management categories. There were
only two in-person visits within 90 days after a video visit, both of which
were planned post-operative visits.
TABLE 1. Diagnostic categories of and management through video visits

A. Diagnostic categories
Endocrinologic (hypothalamic-pituitarygonadal axis)
Anatomic (e.g., varicocele, vasectomy,
CBAV)
Idiopathic
Treatment-related concerns (e.g. cancer
therapy or medication impact)
Concurrent partner evaluation
Genetic abnormalities
Ejaculatory failure
DNA integrity
Total
B. Male infertility management
Review of results
ART counseling
Medication management
Sperm extraction counseling
Varicocelectomy counseling
Cryopreservation counseling
Referral to other specialists (REI, genetics)

Proportion
29%
21%
16%
9%
9%
7%
6%
4%
100%
Proportion*
73%
30%
25%
14%
13%
4%
3%
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MILITARY SERVICE AND MEDICAL ASSOCIATIONS
WITH INFERTILITY IN U.S. VETERANS.
Ginny L. Ryan, MD, MA,1 Marie E. Thoma, PhD, MHS,2
Andrea Holcombe, MS, PhD,3 Anne Sadler, PhD, MS,3
Bradley J. Van Voorhis, MD,4
Alicia Y. Christy, MD,5
Michelle A. Mengeling, MS, PhD.3 1Center for Access and Delivery Research
and Evaluation Iowa City, IA; 2University of Maryland, College Park, MD;
3
Iowa City VA Health Care System, Iowa City, IA; 4University of Iowa,
Iowa City, IA; 5Veterans Administration, Kensington, MD.
OBJECTIVE: Studies suggest U.S. military Veterans have higher rates of
poor reproductive outcomes due to unique exposures and complex health
challenges. Our objective was to identify associations between lifetime infertility measures and key military service/medical characteristics in Veterans.
DESIGN: Cross-sectional survey study of 1407 female and 1601 male
U.S. Veterans aged 20-45.
MATERIALS AND METHODS: Data were collected using computer-assisted telephone interviews. Infertility prevalence and key military service/
medical characteristics were analyzed by sex. Lifetime infertility was defined
as: 1) twelve or more consecutive months of unprotected intercourse without
pregnancy (UI), 2) twelve or more months of trying before any pregnancy
(TTP), and 3) ever diagnosis of infertility in participant and/or partner
(DX). For depression, eating disorder, and PTSD, Veterans were screened
for current disease and self-reported ever diagnosis.
RESULTS: 84.9% reported ever unprotected intercourse and of those
49.6% reported having twelve or more consecutive months without pregnancy. Among those ever pregnant (65.3%; n¼919), 45.3% (n¼416) reported
twelve or months of TTP. Overall, 11.7% (n¼165) reported ever being diagnosed with infertility. There were no statistically significant associations between age of enlistment, ever deployed or duration of deployment and any of
the 3 infertility measures for female or male Veterans.
Ever deployed male Veterans with infertility were more likely to have been
under enemy fire or at risk of IED injury than ever deployed male Veterans
without infertility (UI measure, p¼0.04). Ever PTSD diagnosis was associated with the DX infertility measure for women (p¼0.01) and with UI
(p¼0.003) and DX (p¼0.04) infertility measures for men. Female Veterans
with infertility (UI measure) were also more likely to screen positive for current PTSD (p¼0.02).
Female Veterans with lifetime infertility (UI measure) were more likely to
have ever smoked than female Veterans without infertility (p¼0.046). Higher
BMI was associated with infertility in female Veterans by all 3 infertility
measures (p¼0.02-0.0003). Neither of these associations was seen in male
Veterans.
Ever diagnosis of depression was more likely in female Veterans with lifetime infertility (by TTC p¼0.03 and DX p¼0.0002) but not in their infertile
male counterparts. Current depression, ever diagnosis of anxiety disorder,
and ever diagnosis of or current eating disorder were not significantly associated with any infertility measure in female or male Veterans.
CONCLUSIONS: Consistent with general population studies, several general health-related factors were found to be associated with infertility in
women Veterans but not in men. More research is needed regarding the
role of traumatic deployment experiences in male Veteran infertility. The
role of PTSD as a mediator or moderator, or alternatively an outcome, of
infertility for both male and female Veterans also requires additional research
to examine the timing of this association. Our results provide evidence to
help inform Veteran- and sex-specific infertility care.
SUPPORT: The research reported here was supported by the Department
of Veterans Affairs, Veterans Health Administration, Health Services
Research and Development (HSR&D) Service grant HSR&D IIR 13-294.
The content is solely the responsibility of the authors and does not necessarily represent the views of the Department of Veterans Affairs.

*Visits included multiple management categories; totals do not equal 100%.
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CONCLUSIONS: Video visits can be used with established patients to
manage a broad spectrum of diagnoses that contribute to male infertility.
In the short-term, these visits are serve as substitutes for clinic visits without
resulting in additional in-person encounters.
SUPPORT: Dr. James M. Dupree receives Grant Funding from Blue Cross
Blue Shield of Michigan for quality improvement work with the Michigan
Value Collaborative
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Carolina, Raleigh, NC; 3Professor of Law, Bloomington, IN; 4Wright State
University, Dayton, OH.
OBJECTIVE: To determine the impact of a multi-media e-learning platform regarding patient comprehension of fertility pathophysiology and
treatment.
DESIGN: Prospective randomized controlled trial.
MATERIALS AND METHODS: Consecutive female patients aged 18-43
years undergoing their first intrauterine insemination (IUI) or in-vitro fertilization (IVF) cycle were randomized to receive either standard fertility counseling with their physician and nursing team (Conventional group) or to
standard counseling plus an interactive online learning platform (EngagedMD) before and during their first treatment cycle (EMD group). A 15question online assessment was administered to both groups after completion
of their MD consultation/nursing teaching at the start of their treatment cycle
(T1) and again at the conclusion of that same treatment cycle (T2) to quantitatively evaluate initial fertility treatment comprehension and whether
knowledge was learned and retained over the course of the cycle. Physicians
and nurses involved in patient care during the study were also surveyed to
determine if a difference in fertility comprehension between groups was
noted. A power analysis was performed to determine a sample size adequate
to detect a difference of four more questions answered correctly in comprehension between groups and Chi-square and Student’s t-test were used as
appropriate.
RESULTS: To date, a total of 77 patients have been recruited, 35 undergoing IUI and 42 undergoing IVF, with 52 completing both assessments. The
average age of the cohort was 35.2 +/- 4.4 (mean +/- SD) years and the
most common reason for fertility treatment was unexplained (50.7%) followed by male factor (29.9%). For both IUI and IVF patients, demographics
including age, duration of infertility and education level were similar between groups. Overall, the average scores in the EMD group (n¼23) were
significantly higher than the conventional group (n¼29) at T1 (13.7 +/- 1.6
vs. 11.76 +/- 2.05; p<0.01), but were similar at T2 (13.1 +/- 2.1 vs. 12.3
+/- 1.6; p ¼ 0.11). When comparing IUI and IVF patients, this difference remained with the EMD group scoring higher at start of treatment in both IUI
(13.2 +/- 1.8 vs. 11.0 +/- 3.4; p ¼ 0.01) and IVF (14.3 +/- 1.4 vs. 12.4 +/- 1.9;
p ¼ 0.01) groups and at the conclusion of the IVF cycle (14.1 +/- 1.9 vs. 12.7
+/- 1.3; p ¼ 0.04). The IUI group did not score higher at the conclusion of the
cycle (12.2 +/- 2.0 vs. 11.8 +/- 1.7; p ¼ 0.52). All physicians surveyed (n ¼ 6)
could not determine a difference in fertility comprehension between groups.
However, all nurses (n¼4) reported an improvement in comprehension,
shorter teaching visits and fewer questions in the EMD group.
CONCLUSIONS: The addition of an online learning platform significantly improved patients’ knowledge base at the initiation of first IUI or
IVF cycles and at the conclusion of IVF cycles. These results suggest that
having access to such resources improve patient understanding of their diagnosis and treatment prior to undergoing fertility therapy.
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READING LEVEL OF PATIENT EDUCATION MATERIAL ON INFERTILITY CLINIC WEBSITES IS ABOVE
NATIONAL RECOMMENDATIONS. Holly Mehr, MD
MSEd,1 Victoria Lee, BS,1 Tia Jackson-Bey, MD MPH,2
Christopher Herndon, MD,3 Molly M. Quinn, MD.1 1University of California Los Angeles, Los Angeles, CA; 2University of Illinois at Chicago, College of Medicine, Chicago, IL; 3University of Washington, Seattle, WA.
OBJECTIVE: Patients are increasingly using the internet to answer medically related questions. Most fertility clinics offer patient educational materials (PEMs) via a practice website. The National Institutes of Health (NIH)
and the American Medical Association (AMA) recommend that PEMs are
written between a 6th and 8th grade reading level. In this study, we assess
the reading level of PEMs on fertility clinic websites.
DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Between 4/2020 and 5/2020, SART
affiliated fertility clinic websites were reviewed for PEMs, defined as content intended to inform patients about the etiology, diagnosis or treatment
of a specific disease beyond the purpose of advertising a service performed
by the clinic. Clinic characteristics including size, type of practice, and
location were collected from SART. To improve reliability of results,
only sites with content on hysterosalpingogram (HSG) or intrauterine
insemination (IUI) of at least 100 words in length were analyzed. Using
5 validated readability metrics: Flesch-Kincaid Grade Level, Gunning
Fog Index, SMOG formula, Coleman-Liau Index and Automated Readability Index, an average reading level was calculated for each PEM. To
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ensure HSG and IUI were interchangeable and representative of website
reading level, the reading levels of HSG were compared to IUI in 15 websites containing both topics using paired t-test. Readability levels were
compared across clinic characteristics using one-way ANOVA and chi
squared analyses where appropriate.
RESULTS: Of the 382 SART affiliated clinics, 355 had an active, unique
website. While most (n¼309, 92%) websites had some form of patient education, fewer (n¼266/355, 75%) had at least 100 words of PEM on either
HSG or IUI and were included in the readability analysis. Analysis of websites with both HSG and IUI material found reading levels between the two to
be similar (p¼0.348). It was more common to find PEMs for analysis in private practices than academic practices (79% vs 60%, p¼0.001) and in practices with >1000 cycles a year than <200 cycles a year (95% vs 53%, p
<0.001). Websites with PEM also differed by geographic region, with
62% of midwestern versus 84% southern websites containing PEMs
(p¼0.014).
The average reading level of all PEMs was 12.3 +/- 1.78 grade level (range
6.5-17.3). Only 2.2% (n¼6) of PEMs were written at the AMA/NIH recommended grade level. Website reading level was similar between private and
academic practices (p¼0.34), and was not associated with practice size
(p¼0.33). The 15 most readable PEMs included 8 practices in the Western
US and all (n¼2) SART affiliated clinics in Puerto Rico.
CONCLUSIONS: Most fertility clinics in the United States offer patient
education on their websites. However, content is written well above the
NIH and AMA recommended 6th to 8th grade reading level. Patients with
lower educational attainment have greater need for PEM, but patients of
all levels of educational attainment prefer medical information presented
in plain, easy to understand language. All infertility patients may be better
served with more readable patient education material.
References: Institute of Medicine. Health literacy: a prescription to end
confusion. Washington, DC: National Academies Press; 2004.
Kutner, M., Greenberg, E., Jin, Y., and Paulsen, C. The Health Literacy of
America’s Adults: Results From the 2003 National Assessment of Adult Literacy (NCES 2006–483). U.S. Department of Education. Washington, DC:
National Center for Education Statistics; 2006.
Lee K, Hoti K, Hughes JD, Emmerton LM. Consumer Use of "Dr Google":
A Survey on Health Information-Seeking Behaviors and Navigational Needs.
J Med Internet Res. 2015 Dec 29;17(12):e288.
Weiss BD. Health literacy: A manual for clinicians. Chicago, IL: American Medical Association Foundation and American Medical Association;
2003.
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WHAT DO WOMEN NEED TO KNOW TO MAKE
INFORMED DECISIONS ABOUT FERTILITY PRESERVATION? A DELPHI ANALYSIS OF PROVIDER-RECOMMENDED KEY FACTS. Sukhkamal Campbell, MD,1
Aubri S. Hoffman, PhD,2 Robert Volk, PhD,2 Terri L. Woodard, M.D.2
1
Fellow, Baylor College of Medicine, Houston, TX; 2The University of Texas
MD Anderson Cancer Center, Houston, TX.
OBJECTIVE: To support national guidelines that all reproductive-age
women should be offered fertility counseling prior to starting cancer treatment, this study sought to identify the key facts newly-diagnosed female cancer patients should know to make an informed decision about fertilitypreservation.
DESIGN: Pilot Study.
MATERIALS AND METHODS: Challenging Choices: Understanding
the Specific Fertility Needs of Providers and Newly Diagnosed Female Cancer Patients in High and Low Resource Settings was a clinical pilot study
completed at MD Anderson Cancer Center and the Harris County Health System to understand and address gaps in fertility preservation counseling. A
portion of the study involved engaging oncologists (medical, pediatric,
young adult, and gynecologic) and reproductive endocrinologists in a Delphi
survey. Providers completed three rounds of online questionnaires, with anonymized results that were reviewed and revised between rounds. Round 1:
provider perception of fertility preservation counseling in a low resource
setting. Round 2: A) a fertility facts quiz and B) ranking of facts in order
of importance. Facts with more than 5 providers choosing ‘‘strongly agree’’
were retained for round 3. Round 3: provider ranking of most important final
‘‘key facts’’ (6 total).
RESULTS: The majority of the 33 providers were female (73%) with
mean age of 51 years old. Overall, 34 reproductive endocrinologists and
25 oncologists were polled. The majority (80%) of providers agreed that
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